Hasty industrialization affects the environment in different ways by discharging the large quantity of effluents as dissipate water in the surrounding water bodies, causing the solemn problems to environment. Twenty (n=20) samples of each category were collected from different locations of Gazipur. 3-5 goat of each sample was considered for analytical procedure. The results of analysis of variance of mean Pb-concentration in different samples collected from different locations differed significantly (P<0.05). The detected mean value of lead (Pb) concentration in drinking water (ground water), surface water, industrial waste water and agricultural soil (crop land) was 0.048±0.005mg/L ml/L, 0.428±0.098 ml/L, and 38.859±5.766 ml/L and 79.059±16.261 mg/kg. The mean value of concentrations of lead (Pb) was also detected in poultry tissue and litter samples. The highest level of lead (Pb) concentration was found in bone followed by brain, kidney, liver and muscles. The detected mean value of lead (Pb) in bone, brain, kidney, liver and muscles were 0.082±0.005 mg/kg, 0.073±0.007 mg/kg, 0.071±0.007 mg/kg, 0.052±0.011 mg/kg and 0.038±0.005, respectively. As regards biological samples, the highest natural accumulation of lead (Pb) was found in chicken bone while the lowest concentration (Pb) was detected in muscles. The natural accumulation of Pb was highly and significantly (P<0.001). The poultry litter (0.580±0.059 mg/kg) was also detected significantly (P<0.05) as a major toxic agent in respect of lead (Pb) for environmental degradation due to the use of poultry litter in agricultural soil (crop land) to grow more crops and vegetables.
INTRODUCTION
Lead (Pb) is a common industrial metal that has become widespread in air, water, soil, and food. It is a naturally occurring element that has been used almost since the beginning of civilization. As a result of extensive use of lead (Pb) in industrial activities, lead (Pb) is ubiquitous in the environment today. This causes environmental degradation that may bring a threat to all forms of life including man, animal, plant or aquatic life (ATSDR, 1992) . This pollution gives rise to the progressive accumulation of lead (Pb) compounds in the aquatic environment (Hernandez, 1987) . Increasing industrialization, many of the sources of lead (Pb) exposure finally passed and finely dispersed in solutions and ultimately come in contact with the external environment by the way of industrial effluents, sewage, dumps or dust into the water, the soil and the air. The rate of urbanization and industrialization is increasing day by day. There are numerous types of environmental pollution, which constitute a potential danger to humanity (Khan et al., 1996) . These pollutants emerge from rapid population growth, massive urbanization and extensive industrialization (Raja et al., 1996) . Like many other countries, in Bangladesh too, pollution is attributed to major urban and industrial centers along with poor methods of industrial waste disposal.
Lead (Pb) poisoning may affect numerous organ systems and is associated with a number of morphological, biochemical and physiological changes, including kidney dysfunction, abnormal glucose metabolism, nervous system disturbances, impairment of liver function and hematological disorders (Ghorbe et al., 2001 ). Exposure to lead (Pb) significantly decreased red blood cell counts, hemoglobin levels and hematocrit values (Terayama, 1993) . Anemia accompanying lead (Pb) poisoning has the inhibitory effects of lead (Pb) on heme biosynthesis. Exposure to lead (Pb) in drinking water significantly decreased red blood cell count, hemoglobin concentration and hematocrit value (Bersenyi et al., 2003) . The decreased RBC count depends on dose and duration of lead acetate. A
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Gazipur District of Bangladesh shortening of erythrocyte survival time was also observed in the rats exposed to lead (Terayama, 1993) . However, due to its slow rate of elimination, harmful levels of lead (Pb) can accumulate in food chain after prolonged exposure to low quantities (Ercal et al., 2001) . Lead (Pb) produces acute and chronic poisoning and induces a broad range of physiological, biochemical and behavioral dysfunctions in animals. Lead (Pb) is also known to reduce erythrocyte membrane stability (Humphreys, 1991) . Although lead (Pb) toxicity has been extensively studied in human health, there are only a limited number of studies on the effects of lead (Pb) in chickens. Therefore, it is needed to conduct the baseline study to evaluate the effects of lead exposure in chickens. The low concentration of the lead (Pb) significantly decreases egg production and egg weight, and increases percentage of embryonic mortality (Vodela et al., 1997) . Lead poisoning is a complex disorder affecting many organs in the body, including developing red blood cells, the kidneys, and the nervous system. Chickens are susceptible to lead intoxication. Young chickens are more susceptible than adult chickens (Simpson et al., 1970) . Long-term lead (Pb) intoxication of chicken's results in degeneration of motor nerves in the spinal cord and loss of axons in peripheral nerves without demyelination. Therefore, the present study was carried out to determination of environmental deposition of lead (Pb) in certain selected samples in the industrial areas.
MATERIALS AND METHODS

Place of work
The experiment was conducted in the Department of Pharmacology, Bangladesh Agricultural University, Mymensingh-2202 funded by Bangladesh Agricultural Research Council (BARC), Farmgate, Dhaka, Bangladesh, University Grants Commission (UGC), Bangladesh and USDA project, USA.
Types of Samples
The considered environmental samples were drinking water (ground water), surface water, industrial waste water, agricultural soil and poultry litter. Liver, kidney, muscle, bone, brain and egg samples Twenty (n=20) Drinking water (ground water) samples from different locations of Gazipur districts of the country was tested for determination of lead (Pb) in order to evaluate its quality. Water samples were collected according to standard methods as described in APHA, (American Public Health Association) 1998, the oldest, largest and most diverse organization of public health professionals in the world. The samples were sent to the diagnostic laboratory immediately after collection. Water samples were filtered through Whatman (Maidstone, UK) filter paper. A Whatman 42 filter paper was used to prevent coarse material from passing through (Tessier et al., 1999) . All the solutions of Pb were analyzed by flame atomic absorption spectrophotometer (AAS) as described by (Jacobson et al., 1991) .
Name of Sample: Surface Water
Twenty (n=20) Surface water samples were also collected according to the standard methods as described in APHA, 1998. The samples preparation and analysis were conducted according to the standard procedures as described by (Tessier et al., 1999 and Jacobson et al., 1991) .
Name of Sample: Industrial Waste water (Effluents)
The samples from the collecting container were poured through the membrane filter into the 2% 5ml HCl containing vials and filled up to 100ml. Then the samples preparation and analysis were conducted according to the standard procedures as described by (Tessier et al., 1999 and Jacobson et al., 1991) .
Name of Sample: Agricultural Soil
Twenty (20) soil samples used in these experiments were collected from the agricultural fields (crop field) from different locations of Gazipur. Atmospheric lead (Pb) is retained in the soil samples from 2-5 cm in undisturbed soil and up to 15 cm in disturbed soil (EPA, 1986) .
Name of Sample: Poultry Tissue Samples
Muscles, liver, kidney, brain and bone were collected from the chickens from different locations of Gazipur districts of the country immediately after sacrifice with the aim to measure the concentration of lead (Pb) in chickens. The samples preparation and analysis were conducted according to the standard procedures as described by (Tessier et al., 1999 and Jacobson et al., 1991) .
Name of Sample: Poultry egg Samples
The samples preparation and analysis were conducted according to the standard procedures as described by (Tessier et al., 1999 and Jacobson et al., 1991) .
Name of sample: Poultry Litter Samples
Poultry litter samples from different poultry houses were taken in zip lock plastic bags. Litter samples were collected at top 5 cm, following the standard stratified sampling procedure (Peterson and Calvin, 1986) . The samples preparation and analysis were conducted according to the standard procedures as described by (Tessier et al., 1999 and Jacobson et al., 1991) .
Sample Digestion Procedure
3-5 g of samples was considered for each sample for analytical procedure with the aim to detect the concentration of lead (Pb). Digestion of samples was done using a mixture of ultrapure grade concentrated 5.0 ml Nitric Acid (HNO 3 ), 2.5 ml Hydrogen Peroxide (H 2 O 2 ) and 2.5 ml Perchloric Acid (HClO 4 ) and left overnight in sample digestion block. The predigested samples were heated step by step up to a final temperature at 120 0 C for complete digestion until the solution became clean, colorless and crystal clear according to the methods as described by (Alonso et al., 2000) . The resulting solution transferred into a 25ml volumetric flask made up to the mark with distilled-deionized water. The digested samples were then filtered and stored in a nitric acid prewashed polyethylene bottle for analysis (Stahr, 1991; Tessie et al., 1999) .
Instrumentation
In this study AAS (Atomic Absorption Spectrophotometer) was used to analyze the collected samples. Determination of lead (Pb) levels in different collected samples was made using the Atomic Absorption Spectrophotometer (AAS) as described in the manufacturer's instruction manual. Certified stock sample, Hollow Cathode Lamp (HCL), Air-acetylene gas and following specification was applied in the analysis of prepared samples by Flame Atomic absorption spectrophotometer (FAAS), model AA-990, UK with Zeeman background correction by subtracting the background absorption from the total absorption.
Statistical Analysis
The statistical analyses of variance were analyzed by Duncan's Multiple Range Test (DMRT) using the General Linear Models (GLM) procedure of SAS software. Duncan's multiple range tests were also used to locate the calculated means that are significantly different. Results were displayed as means ± standard error (SE). 
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RESULTS AND DISCUSSIONS
The present study also determined the lead (Pb) in the selected environmental and poultry samples collected from different locations of Gazipur district (Table 01 and Figures 01, 02, 03 ). The presence of lead (Pb) contamination in drinking water, surface water and industrial waste water was detected to be significant. Concentrations of lead (Pb) ranged between 0.023 to 0.091 ml/L, 0.045 to 1.085 and 5.162 to 88.434 ml/L with an average of 0.048±0.005mg/L, 0.428±0.098 and 38.859±5.766 in drinking water, surface water and industrial waste water samples, respectively ( (Table 01 and Figure 01 , 02, 03). The results of analysis of variance showed that the collected samples significantly (p <0.05) affected lead (Pb) concentrations. Lead (Pb) contamination of drinking water, surface water and industrial waste water could be associated to the seepage of irrigation water, corrosion of buried metallic structure, and leachate from the industrial process. The present study was compatible with the report stated by (Sadiq and Alam, 1997) . The WHO has established a guideline value for maximum lead (Pb) levels in drinking water of 0.05mg/L. The water supply systems with high lead (Pb) levels should consider the treatment techniques with the aim to minimize corrosion and reduce the leaching of lead (Pb) in the distribution system. It may be summarized from the present study that the environmental pollution in respect of lead (Pb) contamination is being caused continuously due to discharge of various industrial waste water into soil and many forms of water bodies. It has also been found that the intensity of environmental pollution caused by the factories and industrial units depend on industrial processes. Lead (Pb) contamination has been the focus of much research round the world recently to determine how best to manage the lead (Pb) toxicity and render it harmless and reduce risks to human and animal health. The agricultural soil samples from Gazipur District were also analyzed to detect the Pb concentration. The concentration of lead (Pb) in the soil samples collected from Gazipur ranged from 25.911 to 261.253 mg/kg with a mean value of 79.059±16.261 mg/kg followed by the lead levels found in industrial waste water ranged from 5.162 to 88.434 ml/L with a mean value of 38.859±5.766 ml/L (Table 01 and Figure 02 ). The agricultural soil samples collected from the land irrigated with industrial waste manifested the highest value of lead (Pb) contamination. Lead (Pb) contamination of soils has been associated with many ecological problems that may pretense a threat to the environment. Lead (Pb) contamination of soil as well as surface and ground water has occurred to significant degrees due to several industrial processes (Sawidis et al., 2001) , mining activities (Cotter-Howells and Thornton 1991; Blowes et al., 1991) , agricultural uses of fertilizers and insecticides (Ma, Logan, and Traina 1995) as well as landfilling (Gounaris, Anderson and Holsen, 1993) . The plants growing on lead (Pb) contaminated soil could accumulate unusually high concentrations of lead (Pb) levels that far exceed the soil levels (McGrath et al., 1993) .
The natural accumulation of lead (Pb) was also studied in poultry samples collected from different poultry farms of Gazipur district. Mean tissue lead (Pb) accumulation was highest in bones (0.082±0.005 mg/kg), with brains ranking second (0.073±0.007 mg/kg), Kidney (0.071±0.007mg/kg) third and liver (0.052±0.011mg/kg) fourth. Muscle contained the lowest level of environmental deposition of lead (0.038±0.005) (Table 01 and Figure 03 ). Lead contamination of eggs and edible chicken tissues represents a potential public health hazard due to repeatedly consuming eggs and meat from contaminated sources. Lead contamination of eggs was determined separately for egg shells, albumen, and yolks. Highest level of lead (Pb) was deposited in the egg shells and it significantly (P<0.01) varied from egg yolk or egg albumen. The lead (Pb) concentration in chicken egg samples collected from Gazipur district was summarized also in Table 01 and Figure 03 ). The contamination of the yolks ranged from 0.024 to 0.099 mg/kg with a mean value of 0.043±0.005mg/kg, and the highest mean value of lead was found as 0.222±0.060 mg/kg in egg shells. The mean values of egg albumen contained 0.024±0.005 mg/kg. Lead (Pb) concentrations in shells ranged from 0.061 to 0.751 mg/kg and was highest in shells, intermediate in yolks and lowest in albumen. The mean lead (Pb) level of poultry litter was 0.580±0.059 mg/kg that ranged from 0.264-1.252 mg/kg.
These results are consistent with previous several reports of lead contamination in poultry (Vogt et al., 1977; Brams and Anthony, 1983; Doganoc, 1996) . Previous studies (Mazliah, et al., 1989) reported variable concentrations of lead in lead-exposed chickens. The present data showed a strong positive correlation between tissue lead and the concentration of lead in eggs. Mean lead (Pb) concentrations in edible tissues such as liver and muscle were much less than those found in bone, brain and kidney. The present values of lead (Pb) detected from muscles and liver tissues are not harmful for human consumption but cumulative accumulation of lead (Pb) from repeated consumption of lead contaminated chicken tissues might result a significant public health hazard. 
CONCLUSION
The environmental lead (Pb) pollution is a matter of great concern worldwide and consequently contamination of food chain is getting increasingly important in view of its role in human health and nutrition. The rate of urbanization and industrialization is increasing day by day in Bangladesh. Besides many problems associated with such industrial developments, the major one is the pollution associated with lead (Pb) contamination and this lead (Pb) is contaminating our food chain especially chickens. Therefore, it was necessary to measure the natural concentration of lead (Pb) in chickens. A significant level of lead (Pb) was found in accepted level in chickens in the present study which may turn into public health hazard if the problem continues.
